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Preface
Evolution, function, development, and causation:
Tinbergen’s four questions and contemporary behavioural
biology
A special issue of Animal Biology
This special issue brings together a collection of papers written by contributors
to a symposium entitled ‘Evolution, function, development, causation: Tinbergen’s
four questions and contemporary animal biology’, held at the Institute of Biology,
Leiden University, The Netherlands on 5 September, 2003. The symposium was
organised by The Royal Dutch Zoological Society (KNDV) with the Dutch Society
for Behavioural Biology (NVG), to commemorate that it was 40 years ago that
Niko Tinbergen published his seminal paper ‘On aims and methods of Ethology’.
Leiden was a fitting venue for the symposium, because Tinbergen held a chair there
before he left in 1949 to take up a lectureship in Oxford. Moreover, the symposium
was held at the ‘van der Klaauw laboratory’, and it was Professor Cornelis van der
Klaauw who invited Konrad Lorenz over in November 1936 to a symposium on
‘instinct’. That was the first time that Tinbergen and Lorenz met, a meeting that
culminated in a life-long friendship. Indeed, Tinbergen’s ‘aims and methods’ paper
was dedicated to Lorenz on the occasion of his 60th birthday.
In his seminal paper, Tinbergen discussed the field of ethology, defined as “the
biological study of behaviour”. His paper is best known for the identification of
four major problems in the study of behaviour: causation, development (ontogeny),
function (survival value) and evolution. The main body of the paper comprises his
views on each of these problems and, 40 years hence, is still a joy to read and it has
lost none of its brilliance. Tinbergen tackles difficult and sometimes controversial
issues with wit and humour. In doing so, he set the agenda for animal behaviour
research that is still very much relevant in the 21st century. In fact, we would
maintain that every student of animal behaviour should attempt to grasp the message
of this ground-breaking paper before embarking on a research project.
Tinbergen’s aim with this paper was to “attempt an evaluation of the present scope
of our science”. He considered such an attempt worthwhile because “ethologists
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differ widely in their opinion of what their science is about”. Indeed, in a different
sense this still holds true today, in that many scientists studying topics closely
related to the four major problems of behavioural biology probably do not consider
themselves ethologists, but instead see themselves as, e.g. neurobiologists or
physiologists. Indeed, Tinbergen himself already recognised the overlap between
research fields, stating that “I have used the word ‘Ethology’ for a vast complex of
sciences, (. . .), such as certain branches of Psychology and Physiology”. Perhaps
one of the greatest challenges behavioural biology faces today is the integration
of such widely diverging fields while maintaining the identity of “Biology of
behaviour” as a research field.
After the opening paper by the ‘Maestro’ (as Tinbergen was fondly known by his
Oxford students; see Kruuk, 2003) himself, the first five papers in this special issue
are concerned with Tinbergen’s four questions. Hogan, Crews and Groothuis, Hogan
and Bolhuis, and Cuthill and Ryan address Causation, Development, Function and
Evolution, respectively. These papers show how Tinbergen’s ideas have inspired
these authors and influenced their own thinking and research. Tinbergen readily
acknowledged his debt to Julian Huxley for proposing causation, evolution and
survival value as the three main problems in biology, with Tinbergen adding
development. The addition of development to Huxley’s list of three suggests that
Tinbergen found it an important topic. Hence there are two papers on development
in the present issue, with the article by Crews and Groothuis addressing the
topic of sexual and individual differentiation and the one by Hogan and Bolhuis
providing a more general overview of developmental research since Tinbergen’s
paper. The paper by Sherry concerns work involving an integration of Tinbergen’s
four questions. Finally, Bolhuis discusses some key issues in the debate that ensued
after his critique of the integrative approach, and he evaluates recent relevant
evidence.
The symposium — and hence this special issue — would not have been possible
without the help of many different people. We are grateful to the board of Leiden
University, to Professor Frans Saris, the Dean of the Faculty of Natural Sciences, to
the Scientific Director of the Institute of Biology, Professor Eddy van der Meijden,
and to the current leader of the behavioural biology group at Leiden, Professor Carel
ten Cate, for their support and for hosting this meeting in their Institute. Thanks
are due to the Netherlands Organisation for Scientific Research (NWO) and to the
Royal Netherlands Academy of Sciences for their generous support. Also, we would
like to thank our co-organisers, the Dutch Society for Behavioural Biology, and its
former President, Dr Menno Kruk. In addition, we would like to thank our fellow
members of the Board of the Zoological Society for their hard work in organising
the symposium: Professor Johan van Leeuwen, Drs Joris Koene, Thijs Zandbergen
and particularly Evert Meelis; without his hard work and organisational skills, the
symposium would not have been possible.
We are most grateful to the authors for their contributions. In addition, we thank
Aubrey Manning — a leading figure in behavioural biology and a student of Niko
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Tinbergen — for writing a wonderful introduction. We are extremely pleased that
we could reprint the original Tinbergen paper in this special issue, for which we
are very grateful to Blackwell Publishing. In addition, we would like to thank Jan
van der Linde and Margarita Cuevas Gozalo at Brill Academic Publishers, for their
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